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1.0 EXECUTIVE SUMMARY

1.1  Study Purpose

The City of Annapolis is a nationally renowned destination, uniquely situated on the
Chesapeake Bay at the mouth of the Severn River, and steeped in cultural and political
history. As capital of Maryland, the City is bustling with commerce, education and the
business of government. The existing transportation network is a limited resource that
must be efficiently managed to safely serve the needs of a diverse body of users
including bicycles, automobiles, pedestrians and transit vehicles. The purpose of this
study is to 1) document existing safety and operational conditions for bicyclists,
motorists and pedestrians by evaluating conflict points and dynamic movements of each
mode focusing on the Downtown/ City Dock area, 2) develop short-term
recommendations for improving the safety, operations and connectivity of modal
facilities, and 3) inform the City Dock planning effort, which began in 2010 and is led
by the City working with the City Dock Advisory Committee (CDAC). The results of this
study will be used to plan long-term capital infrastructure improvements, special event
traffic management, and public space improvements. The increased use of non-
motorized modes of travel in the downtown area will reduce traffic congestion, enhance
mobility, improve the environment, promote economic opportunity and enhance safety.

In the past five years, there has been a renewed interest in making the City Dock area
more accessible and friendly to non-automobile modes of travel, and reduce the need
for visitors to continue to drive their cars into the downtown. The current patterns of
automobile circulation and traffic volumes, along with limited street parking and high
volumes of pedestrians has often led to recurring congestion and limits mobility in and
out of the City during both weekday and weekend hours. The perceived lack of
pedestrian safety, lack of parking, and visitors idling cars in traffic for long periods of
time has frustrated local residents and tourists alike. Traffic congestion and concern for
pedestrian and bicycle safety are the key drivers to develop improved circulation
patterns, pedestrian and bicycle facilities and prioritization, wayfinding systems, and
parking management.

Key challenges of this study included 1) finding the right modal balance and priorities
that enhance access and safety for pedestrians and bicycles while maintaining
adequate vehicle operations including trucks, 2) developing low-cost short-term
localized improvements that will measurably improve traffic operations and pedestrian
and bicycle safety without requiring major physical modifications (e.g. roadway
widening), large-scale traffic pattern changes, and extensive senior agency oversight,
and 3) maintaining convenient and accessible short-term and long-term parking to
support local businesses.
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1.2 Study Goals

The City of Annapolis Bicycle, Automotive and Pedestrian safety study is a
comprehensive assessment of the existing and future mobility needs for the downtown
City Dock area. The goal of the transportation study is to develop a set of
recommendations for existing and future roadway circulation, pedestrian and bicycle
facilities and prioritizations, transit services and parking management to support a safe
and environmentally friendly transit, pedestrian and bicycle-oriented downtown.
Specifically, the study will assist the City in efforts to:

o Improve safety and enhance transportation network efficiency, focusing on the
City Dock area

J Identify key conflict points using a unique analysis methodology
J Document the non-motorized transportation network gaps and barriers
J Provide short and long-term cost-sensitive strategies that:
o Enhance safety and mobility for all travelers while managing congestion
o Improve inter-modal connections and parking efficiency
o Create open spaces and improve access to the waterfront
o Minimize impact on residential streets
. Effectively guide visitors, tourists and workers to key destinations within the City
o Improve travel choices and increase biking and walking trips

1.3  Study Scope

The scope of this study included the following elements:

o Inventory and document the existing transportation network, including roads,
sidewalks, on-and off-street parking supply and regulations, and transit services;

. Collect existing usage data including automobile, bus, truck, pedestrian and
bicycle traffic volumes; transit ridership, modal shares, and parking utilizations

J Review crash data and pedestrian, bicycle and motorized vehicle risky behaviors,
and evaluate key conflict points and origin-destination patterns

J Identify existing gaps in the pedestrian, bicycle, and transit networks
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. Develop preliminary recommendations for preferred roadway, sidewalk, bicycle,
parking, and traffic control improvements.

1.4 Findings and Study Recommendations

The results of the study revealed the following key modal issues:

The pedestrian environment is defined by high pedestrian volumes, complicated
crossing of wide vehicle lanes and intersections, frequently desired mid-block crossings,
unfamiliar tourists and distracted pedestrians, conflicts with high volumes of turning
vehicles at key locations, and major pedestrian traffic generators such as Market
House, City Dock, Main Street, the U.S. Naval Academy and St. Mary’s School

The bicycle environment is defined by competition for limited space with high motor
vehicle volumes, conflicts with turning vehicles and pedestrians, conflicts with parked
cars, limited connections to regional and city-wide designated bicycle routes and trails,
limited bicycle parking and limited wayfinding signing.

The automobile environment is defined by competition between automobiles and
other modes for limited roadway space, unfamiliar drivers, friction of parking maneuvers
and searching for available parking, tour and transit bus operations, conflicts with
bicycles and high pedestrian volumes, accommodation of through/ cross-town traffic in
the downtown/ City Dock area, and ad-hoc truck loading and unloading

The transit environment is defined by limited service frequencies on some routes,
limited connections between satellite garages and the City Dock, limited connections
between regional and local buses, lack of real-time transit info, and limited bus stop
amenities such as shelters and benches.

The parking environment is defined by ample supply, over-utilization of the downtown
surface lots and garages, limited wayfinding signage, and limited real-time parking
information.

In summary, missing connections and gaps were noted in the pedestrian, bicycle and
transit networks such as sidewalks, bicycle lanes and parking, and bus stops, along with
lack of priority in circulation patterns and traffic control treatments for non-automotive
modes.

Development of improvement alternatives focused on creating complete streets with
more balance in roadway space and intersections to prioritize vulnerable users,
reducing redundant traffic patterns and circulation, and enhancing parking
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management, strengthening intermodal connections and providing better signing and
public information about parking and travel options.

Key recommendations include:

1.

Memorial Circle Option 1: Reconfigure geometry of existing circle to improve
vehicle channelization, reduce pedestrian crossing distance, and reduce roadway
footprint.

Memorial Circle Option 2: Replace the existing circle with a traditional ‘T’
intersection to reduce roadway footprint, prioritize pedestrian crossings and
implement a coordinated traffic signal to regulate traffic flow.

Randall Street Road Diet/ Signalization: Reduce the number of moving travel
lanes along Randall Street, reduce pedestrian crossing distance, and provide a
new traffic signal at the Dock Street intersection.

Market Space Road Diet: Reduce the roadway width, convert to parallel parking
and reverse ftraffic flow (eastbound) away from Main Street to enhance
pedestrian space and comfort.

City Dock Lot Improvements: Construct bumpouts, wider sidewalks, and medians
within lot to improve pedestrian circulation.

Main_Street Modification Option 1: Convert Main Street to two-way between
Conduit Street and Green Street to provide alternative access to City Dock and
reduce redundant volumes on Green and Duke of Gloucester Streets.

Main Street Modification Option 2: Install two-way Cycle Track along Main Street
from City Dock to Church Circle to provide direct bicycle connections in and out
of the downtown area.

Compromise Street at St. Mary’s Street: construct a new median island for
pedestrian refuge.
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2.0 INTRODUCTION

2.1 Study Background and Objective

As an historic seaport, tourist destination and seat of government, the City increasingly
attracts visitors to its downtown City Dock during all seasons. While automobile travel is
the primary mode of access, visitors, residents and workers also access the City Dock
area by walking, biking, public transit or boat.

The existing transportation network is a limited resource that must be efficiently
managed to safely serve the needs of a diverse body of users including bicycles,
automobiles, pedestrians and transit vehicles. The purpose of this study is to 1)
document existing safety and operational conditions for bicyclists, motorists and
pedestrians by evaluating conflict points and dynamic movements of each mode
focusing on the Downtown/ City Dock area, and 2) to develop short-term
recommendations for improving the safety, operations and connectivity of modal
facilities. The results of this study will be used to plan long-term capital infrastructure
improvements, special event traffic management, and public space improvements. The
increased use of non-motorized modes of travel in the downtown area will reduce traffic
congestion, enhance mobility, improve the environment, promote economic opportunity
and enhance safety.

In the past five years, there has been a renewed interest in making the City Dock area
more accessible and friendly to non-automobile modes of travel, and reduce the need
for visitors to continue to drive their cars into the downtown. The current patterns of
automobile circulation and traffic volumes, along with limited street parking and high
volume of pedestrians has often led to recurring congestion and limits mobility in and
out of the City during both weekday and weekend hours. The perceived lack of
pedestrian safety, lack of parking, and visitors idling cars in traffic for long periods of
time has frustrated local residents and tourists alike. Additionally, residential parking is
compromised especially during the high tourist summer season. Traffic congestion and
concern for pedestrian and bicycle safety are the key drivers to develop improved
circulation patterns, pedestrian and bicycle facilities and prioritization, wayfinding
systems, and parking management.

Key challenges of this study included 1) finding the right modal balance and priorities
that enhance access and safety for pedestrians and bicycles while maintaining
adequate vehicle operations including trucks, 2) developing low-cost short-term
localized improvements that will measurably improve traffic operations and pedestrian
and bicycle safety without requiring major physical modifications (e.g. roadway
widening), large-scale traffic pattern changes, and extensive senior agency oversight,
and 3) maintaining convenient and accessible short-term and long-term parking to
support local businesses.
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Traffic volumes in the downtown area can fluctuate and are sensitive to the school-year
calendar, legislative sessions, weather, holidays, special events such as Naval
Academy games and the Boat Show, and religious institutions. In summary, the current
roadway network configuration, traffic controls and parking facilities do not effectively
accommodate the volume of automobiles driving into the City. There is a need to study
measures of creating more travel options through revising traffic patterns, improving
traffic controls, and enhancing safety for vulnerable pedestrians and bicyclists.

2.2 Study Area Location and Limits

The study area (centered around the downtown Annapolis City Dock) was chosen to
best inform the City Dock planning effort. It consists of the directional roadways roughly
bounded by King George Street to the east, Duke of Gloucester Street to the west, Spa
Creek Bridge to the south and College Creek to the north. Major roads include:

e Compromise Street — between Eastport and Memorial Circle

e Main Street — Randall Street and Church Circle

e Randall Street — between Compromise Street and King George Street

e Duke of Gloucester Street — between Church Circle and Compromise Street
e College Avenue — between King George Street and Church Circle

e West Street — between Calvert Street and Church Circle

e King George Street — between Spa Creek and Randall Street

An area map of the study area roadway network, study intersections, and current
intersection traffic controls is shown below.
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Existing Conditions — Study Area Roadway Network — Annapolis City Dock

2.3

Review of Previous Studies

Previous studies conducted by the City, the Urban Land Institute, and other County and
State agencies were reviewed as background materials for applicability and impact to
this study as listed below:

The Annapolis Bicycle Transportation Committee Final Report (2008)

The City of Annapolis Transit Development Plan (2010)

The Urban Land Institute Technical Assistance Panel City Dock Technical Report
(2010)

Main Street Route Reversal Study, Gorove/ Slade Associates, Inc. (1994)
Annapolis Comprehensive Plan (2009) including year 2030 Level of Service
Current parking, bicycle and transit information on City’s website
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2.4 Data Collection

Traffic data for this study included 7-day volume, speed and classification counts along
Main Street, Duke of Gloucester Street, Compromise Street, Green Street, Randall
Street, Prince George and King George Street in July (summer) and late August/
September (fall) of 2010.

In addition, supplemental intersection peak hour (AM, PM and Saturday) turning
movement counts documenting automobiles, trucks, buses, pedestrian and bicycle
volumes. These counts were performed at 25 intersections, including the six legs of
Church Circle. These counts were performed in late October and early November of
2010.

A comprehensive field inventory was performed to obtain intersection approach
photographs at study intersections and to identify key roadway characteristics (e.g.,
lane use, turn restrictions, parking restrictions, lane widths, storage bay lengths, traffic
control, sight distance, lighting, posted speed limits and pavement quality). In addition,
an inventory of pedestrian, bicycle, and transit facilities was conducted (e.g., sidewalk
width and condition, curb ramps, pedestrian signals, crosswalks, bike lanes/trails, bus
and stops and shelters).

Detailed traffic count data reports are in Appendix A, and existing conditions field
inventory worksheets are in Appendix B.

3.0 EXISTING CONDITIONS

3.1 Study Intersections

The study area roadway network includes eleven signalized and fourteen unsignalized
intersections. The study intersections and their respective traffic control include:

Calvert Street at Northwest Street/ Rowe Blvd (signal)
Calvert Street at Bladen Street (signal)

College Avenue at Prince George Street (stop sign)
College Avenue at King George Street (signal)

West Street at Calvert Street/ Cathedral Street (signal)
Church Circle at Northwest Street (signal)

Church Circle at West Street (signal)

Church Circle at South Street (yield sign)

Church Circle at Duke of Gloucester Street (signal)
Church Circle at Main Street (signal)

Church Circle at College Avenue (yield sign)
Maryland Avenue at State Circle (yield sign)
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o East Street at Prince George Street (stop sign)

. East Street at King George Street/ Randall Street (signal)
o Main Street at Conduit Street (signal)

o Main Street at Green Street/ Market Space (stop sign)

o Main Street at Compromise Street/ Randall Street (yield signs)
J Randall Street at Dock Street (stop sign)

J Randall Street at Prince George Street (signal)

J Conduit Street at Cathedral Street (stop sign)

o Duke of Gloucester Street at Conduit Street (signal)

J Duke of Gloucester Street at Green Street (stop sign)

J Duke of Gloucester Street at Newman Street (stop sign)

J Newman Street at Compromise Street (stop sign)

J Duke of Gloucester Street at Compromise Street (stop sign)

3.2 Traffic Volumes

Commuter activity within the study area roadway network occurs in the morning from
7:00 to 8:00 AM and in the evening from 5:00 to 6:00 PM.  Saturday peak hours run
from 11 AM to 2 PM. Average Daily Traffic Volumes range from 1,500 to 12,000
vehicles per day. Approximately 1 to 3% of all traffic is heavy vehicles. High
pedestrian volumes were noted at Church Circle and West, Duke of Gloucester and
Main Streets, Main Street at Green Street and Compromise Street, and Randall Street
at Dock Street.

Existing traffic counts including Average Daily Traffic, percent heavy vehicles,
automobile, bus and truck turning movements, and pedestrian and bicycle turning
movements are presented in Figures 1 to 6, respectively. Appendix A contains the
raw traffic count data.
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3.3 Traffic Signal Operations

The eleven traffic signals within the study area are operated and maintained by the
City’s Department of Public Works. Notable characteristics of the study area traffic
signals are described below, and existing traffic signal timing charts are included in
Appendix C.

J Signal operations varied from pre-timed to actuated and coordinated to
uncoordinated.

J Along Church Circle signals run a 90-second cycle during all peak periods.

J Signals along Duke of Gloucester Street, Conduit Street, Randall Street, Main
Street and King George Street run 60-second cycle lengths.

J Pedestrian push-buttons are provided at Conduit Street and Duke of Gloucester
Street, Conduit Street and Main Street, Calvert Street at Rowe Boulevard,
Calvert Street and West Street, and Calvert Street at Bladen Street.

o Vehicle detection is also provided at the signals along Conduit, College Avenue
at King George Street, and the three signals along Calvert Street.

J Yellow and All-Red clearance intervals typically range from 3.5 to 4 seconds and
0.5 to 2.0 seconds, respectively.

J Traffic signal mounting includes span mount, pole mount and mast arm mount.

3.4 Pedestrian and Bicycle Facilities

Existing Conditions for Pedestrians

The land uses and scale around the Annapolis City Dock and Main Street corridor
encourage pedestrian travel. There are numerous destinations within close proximity to
each other, and the relatively low motor vehicle traffic speeds creates a comfortable
walking experience. As a result, pedestrians can be seen walking throughout the area.
In general, walking conditions parallel to roadways are fairly good. Most walking
surfaces are red brick pavers, reflecting the area’s historic architecture. While most
sidewalks are relatively smooth, there were several areas with uneven walking surfaces
that may create tripping hazards and challenges for pedestrians using assistive devices
such as walkers or white canes.
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Roadway crossings are provided in many, but not all, of the desired crossing locations.
For example, the area around Memorial Circle can prove to be especially challenging
for pedestrians and motorists alike. While many desire lines take pedestrians near or
even through Memorial Circle, crossing facilities are set well back from the circle. While
this design does not accommodate desired pedestrians crossing movements, it is
appropriate for the current layout of the circle due to wide crossings, multiple and
complex vehicle movements, and obscured sight lines. There is only one designated
crossing on Main Street between Green Street and Church Circle (at Conduit Street), in
spite of the density of destinations on both sides of the street.

The following paragraphs provide an overview of conditions for pedestrians at key
locations throughout the study area.

> Main Street
Sidewalks along Main Street are relatively wide
(approximately 8-14 feet) and provide ample space
for walkers during a typical weekday. However,
they can become congested on weekends when
the weather is good and tourists converge on the
area. On-street parking on both sides of the street
buffers pedestrians from motor vehicle traffic.

Sidewalk cafes create a lively atmosphere, but they
can also create pinch points when the sidewalks
are crowded with pedestrians. There are
designated crossings across Main Street for one leg of the intersection at Green
Street/Market Place (north leg), Conduit Street (signalized/south leg) and Church
Circle (signalized). Between Green Street and Church Circle, pedestrians
‘weave’ across Main Street, appearing from between parked cars at locations
away from an intersection. Relatively low traffic speeds and volumes facilitate
this behavior, and the volumes of crossing pedestrians may have an additional
traffic calming effect. At Church Circle, a traffic light with pedestrian signals
accommodates crossings of the circle, as well as Main Street. Pedestrians along
Church Circle crossing Main Street have to contend with vehicles turning right on
red into the circle, while there are no turning movements conflicting with
pedestrians crossing the circle (as there are no right turns onto Main Street as it
is one-way).

Main Street looking toward
Church Circle

> Randall Street
There is a small plaza on the north side of roadway, on the same parcel as the
Market Place. While there is generally adequate space for pedestrians in the
plaza area, the sidewalk along the Market Place is relatively narrow and can
become congested when there are large volumes of pedestrians. On the
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opposite side of the roadway, there is a pedestrian promenade between Randall
Street and the City Dock. Generally, there is adequate space on the promenade
to accommodate typical levels of activity. However, on one occasion, it was
observed that the promenade was used as a staging point for a march to the
State House, and pedestrians trying to bypass the crowd had difficulty navigating
the area.

In an effort to prevent pedestrians from crossing
Randall Street directly adjacent to Memorial Circle,
chains and bollards have been erected. However,
there is a very strong pedestrian desire line at this
location and numerous people, including people
with strollers and small children, were observed
stepping over the chains in order to cross. There
are marked crosswalks at the intersection of
Randall Street and Dock Street, although the
intersection is not signalized.

East of Dock Street, the sidewalks on both sides of
Randall Street are relatively narrow and are
squeezed between building walls and the street.

Street furniture (such as trash cans) and utility
poles further constrains the sidewalks at critical Randall Street looking toward
locations including corners where pedestrians must  Dock Street

queue to cross the street.

There is a signalized crossing at the intersection of Randall Street and Prince
Georges Street. Crosswalks and pedestrian signals are provided on two of the
four legs of the crossing.

> Dock Street Parking Lot

The Dock Street surface parking lot is bounded on the south by a relatively wide
pedestrian boardwalk along the water (approximately 8-10 feet) running the
length of the City Dock. It connects to a pedestrian plaza at the harbor. Several
stores, boutiques and restaurants occupy the north side of the parking lot. A
relatively narrow sidewalk runs along the face of these stores, and there are
constraints in several places due to sidewalk displays, street furniture and other
obstructions. There is a relatively strong pedestrian desire line across the
parking lot between the pedestrian boardwalk and the shops, and pedestrians
were observed crossing the parking lot at multiple locations. The Harbor
Master’s office is located towards the middle of the parking lot.
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» Compromise Street
Compromise Street runs south towards Eastport and has sidewalks on both
sides. Currently, the demand for enhanced pedestrian facilities is relatively low.
However, future development on the western side of the City Dock area will likely
increase pedestrian activity in this area.

Existing Conditions for Bicycles

There are no formal on- or off-road facilities for bicyclists in
the study area. The Colonial Annapolis Maritime Trail is a
designated route that runs from Eastport north and west
along Compromise Street and Randall Street to King
George, however only one sign was found indicating the
trail's alignment. There is an older school-yard style
bicycle rack on the Market Place plaza, and there is some
bicycle parking near the Harbor Master’s office. Bicycles

were observed chained up to street signs, utility poles,
trees and other objects. The Free-Wheelin’ bike rental
operation is run by the Harbor Master's office and has
approximately 10 bicycles for rent.

Bicycle parking at Market
Place

The slow traffic speeds and relatively low traffic volumes provides a comfortable
bicycling environment for more experienced cyclists, and several were observed riding
along Randall, Compromise and Main Street.

Discussions with City staff indicate that bicycle rentals have reached nearly 700 rentals
during the 2009 season, but once a fee of $10 a day and $5 a half-day was initiated,
rentals dropped to 77. In the 2011 season, the City plans to return to a free bicycle
rental program and is also exploring a bicycle sharing program. Decreasing or
eliminating the fees for this program will likely increase ridership and program
popularity.

The existing pedestrian and bicycle environment is illustrated graphically in Figure 7.
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Figure 7. Existing Pedestrian and Bicycle Environment
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Figure 7 (continued). Existing Pedestrian and Bicycle Environment
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3.5 Transit Services

Bus transit service in the study area is provided by two service providers: the City of
Annapolis and the Maryland Transit Administration (MTA). In November 2010, the City
revised its bus transit routes to enhance efficiency and improve transfers. City buses
serve destinations throughout the City, MTA buses serve destinations throughout the
region and shuttles serve the satellite parking facilities.

The downtown City Dock area is served by the State Shuttle, Navy Shuttle, Gold Line,
Orange Line, Green Line, Purple Line, MTA Express Buses 922 and 950, and MTA Bus
14. City buses typically run from 5:30 AM to 7:00 PM Mondays through Saturdays on
fixed headways which vary from 30 minutes to two hours. Limited evening and Sunday
service is provided by the Purple Line. It should also be noted that the Navy Shuttle
service is being eliminated on July 1%, 2011. A new downtown circulator will be
implemented to service the downtown area and the City parking garage facilities. This
service will run from 7:30 AM to 2:30 AM with a ten minute headway for a fare of $0.50,
or free with a parking ticket.

Standard transit fares are currently $1.00 per ride; however, standard transit fares will
be increased to $1.50 beginning on July 1¥!, 2011. The downtown shuttle from the Navy-
Marine Corps Memorial Stadium is free with a valid state photo ID (Monday through
Friday) or with a paid parking ticket from the Stadium. Residents can apply for Student
Discount Stickers, which allow students between ages 12 and 18 to ride half-fare on all
transit routes.  Residents can also apply for Summer Youth Passes, which allow
students ages 12 to 18 unlimited use of all Annapolis Transit routes at no cost.

Bus stops are located at 10 individual locations within the study area along College
Avenue, King George Street, Bladen Street, West Street, Church Circle, Main Street
and Compromise Street. Most locations provide only stop flags, but locations along
Bladen and West Street provide shelters, benches and trash receptacles, and the
locations at Church Circle provide benches.

Limited informational signing is provided, and no real-time ‘Next Bus’ data is shown.

Ridership data was provided by the City and MTA and varies from less than 100
persons per day (State Shuttle) to 2,800 persons per day (MTA Bus 14). Boarding and
alighting count data was also provided by the City. All bus stops were documented at
less than 20 boardings or alightings per stop per weekday, with the exception of City
Dock, Church Circle and West Street at Calvert Street which had over 1,350 daily transit
patrons.

A water taxi service operates during warmer months for $2.00 a ride to and from the
City Dock and other commercial and recreational points on the Spa and Back Creeks.

Figure 8 illustrates the existing transit routing, ridership, bus stops and bus stop usage
in the study area.
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Figure 8. Existing Transit Service and Usage
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3.6 Cordon Line Analysis

A cordon line is defined as an imaginary boundary drawn around a study area. A
cordon line analysis aggregates all traffic across this line, and provides a global-level
snap shot of traffic flows into and out of the study area over a specified time period. It
captures distribution in traffic patterns (e.g. inbound versus outbound flow), vehicle
classifications (e.g. automobiles versus trucks) and modes of travel (e.g. auto, bus,
bicycle, pedestrian).

A cordon line analysis of the study area was evaluated to determine the existing mode
share entering the downtown City Dock area in the morning and exiting the study area
in the afternoon. Vehicular, pedestrian and bicycle volumes were aggregated at the
following major intersections crossing of the study area boundary:

e Rowe Boulevard/ Northwest Street at Calvert Street
e Bladen Street at Calvert Street

e King George Street at College Avenue

e West Street at Calvert Street/ Cathedral Street

e Compromise Street at Duke of Gloucester Street

In addition, transit boarding, alighting and ridership counts provided by the city for local
and regional bus routes serving the downtown City Dock area were also included.

The results of the analysis indicated that, without adjusting for automobile occupancy,
3,052 AM peak hour trips entered into the study area, and 3,162 PM peak hour trips
exited the study area. The mode share was predominantly private automobile —
accounting for approximately 90% of all trips, followed by pedestrian (approximately
7%), bus (approximately 3.0%), and bicycle (less than 0.5%). This range is fairly typical
of a city the size of Annapolis and without major rapid transit service. The cordon line
data should serve as a good baseline for measuring future progress in encouraging
more trips by walking, biking and transit.

The cordon line analysis is summarized in Table 1 below, and illustrated graphically in
Figures 9a and 9b, detailed cordon line data is included in Appendix D.
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Table 1. Cordon Line Analysis Summary

Weekday Peak Hour Inbound AM Intersection Volume

INTERSECTION NAME Auto Truck Bus Bicycle Ped Total
1-Rowe Blvd / Northwest St at Calvert St 759 6 75 0 10 850
2-Bladen St at Calvert St 384 0 0 1 119 504
4-King George St at College Ave 463 0 0 1 15 479
5-West St at Calvert St/ Cathedral St 456 9 28 3 48 544
20-Compromise St at Duke of Gloucester St 630 1 14 3 27 675
Totals 2692 16 117 8 219 3052
Percent Mode Share 88.2% 0.5% 3.8% 0.3% 7.2% 100%

Weekday Peak Hour Outbound PM Intersection Volume

INTERSECTION NAME Auto Truck Bus Bicycle Ped Total

1-Rowe Blvd / Northwest St at Calvert St 0 0 0 0 3 3
2-Bladen St at Calvert St 1161 2 35 1 41 1240
4-King George St at College Ave 431 0 0 3 36 470
5-West St at Calvert St / Cathedral St 377 1 28 3 131 540
20-Compromise St at Duke of Gloucester St 884 0 23 2 0 909
Totals 2853 3 86 9 211 3162

Percent Mode Share

90.2% 0.1% 2.7% 0.3% 6.7% 100%

Figure 9a. Summary of AM Peak Hour Inbound Cordon Line Volumes
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Figure 9b. Summary of PM Peak Hour Outbound Cordon Line Volumes
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4.0 SAFETY ANALYSIS

To further assess the existing transportation network, a detailed analysis of safety
conditions was performed including conflict points, field observations of risky behaviors
by motorists, pedestrians, and bicyclists, as well as a review of available crash data and
reports.

41 BAPSE Methodology

Exclusively for this study, a unique methodology was created to identify and target
critical conflict points and safety hazards in the study area. The methodology was
designed to be a planning-level analysis that could be easily transferred to other areas
outside the downtown City Dock area. The methodology is based on a conflict point
assessment at each of the study intersections, followed by a cross-product analysis.

As shown in Figure 10, at a typical four-leg intersection there are over 32 vehicle-
vehicle conflict points, where multiple vehicles could desire to cross the same point
simultaneously. Additionally there are 16 vehicle-pedestrian conflict points.

Figure 10. Intersection Conflict Point Diagram

@ 32 Vehicle/Vehicle Conflicts
[0 16 Pedestrian/Vehicle Conflicts

i & _I“é
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As part of the traffic data collected for this study, peak hour directional turning
movements were tabulated for each approach and intersection crossings were
documented for both vehicles and pedestrians.

The BAPSE methodology used the conflict point assessment to identify the relevant
conflict points at each intersection, and then tabulate the total traffic volumes at each
point.

With the critical conflict locations known — the places where pedestrians and vehicles
compete for shared space — a more thorough safety audit of each location was then
performed based on Federal Highway and Maryland State Highway best practice
including conflict cross-product calculations; review of field geometry; traffic controls;
motorist, pedestrian and bicycle risky behaviors; and a review of reported crash data.
The result of the safety audit is the development of a menu of mitigation options and
recommended safety countermeasures for the downtown City Dock area that form the
basis of the final recommendations in this study.

The evaluation of conflict cross-products, risky behaviors and crash data review is
discussed in more detail in subsequent sections.

4.2 Cross-Product Analysis

A cross-product calculation was performed for each vehicle-pedestrian conflict point.
The calculation multiplied the vehicle volume times the conflicting pedestrian volume to
identify intersections and crosswalks with the highest quantified number of hourly or
total conflicts.

An example of the cross-product approach is illustrated in Figure 11a. The example
calculation is shown in Figure 11b which compiles the Saturday vehicular and
pedestrian volume data for each turning movement and crosswalk. The highest cross-
product at the intersection was found to be on the south leg, where 450 pedestrians
crossed in the busiest hour, and conflicted with 72 northbound left-turns, 211
southbound through vehicles, 237 northbound through vehicles, 45 westbound left-
turning vehicles and 177 northbound right-turning vehicles. Thus the total cross-
produce for that leg of the intersection = 450 x (72+211+237+45+177) = 333,900. This
value was the highest of any leg at the intersection.

Figure 12 shows the application of this methodology across all study intersections. This
figure clearly illustrates that the highest cross-product locations are either immediately
adjacent to the City Dock or at Church Circle. Detailed cross-product worksheets can be
found in Appendix E.
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Figure 11a. Example Cross- Product
Intersection Summary

Figure 11b.
Randall Street at Dock Street Intersection
Cross-Product Calculation

Sabra, Wang & Associates/ Toole Design Group

Page 30




Bicycle, Automotive and Pedestrian Safety Evaluation

Figure 12. Vehicle X Pedestrian Volume Cross-Product Summary
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Figure 12 (continued). Vehicle X Pedestrian Volume Cross-Product Summary
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4.3 Field Observations

In order to more comprehensively assess and understand the interactions between
various modes at critical conflict points, and validate how traffic operations and roadway
characteristics may affect safety trends, engineers were stationed to observe driver,
pedestrian and bicycle risky behaviors. Observations were conducted during a typical
weekday during peak and off-peak hours, as well as during Saturday peak hours.

General observations focused on the following key issues:

1. Are motorists doing anything that negatively affects traffic flow?

2. Are pedestrians/ bicyclists doing anything that negatively affects traffic flow?

3. Is traffic backing up anywhere and why?

4. Are traffic control devices (signals, signs, light fixtures and markings) working
and visible?

In addition to general observations, specific observations of risky driver, pedestrian and
bicycle behaviors were tallied at each of the study intersections, including:

Driver Behaviors:

Bus or parking maneuver blockage

Blocking the intersection

Blocking driveways

lllegal U-turns

Left turn violation

Right turn violation (existing no turn on red)

Red light running

Encroachment into crosswalk (none, full, partial)

Conflict / Failure to yield right-of-way to pedestrian or bicycle in crosswalk

©eN®OO WD~

Pedestrian Behaviors:

Not in crosswalk but crossing near intersection

Not pushing button and/ or crossing on don’t walk

Pushing button and then crossing on don’t walk

Pedestrians crossing on red if no pedestrian signal indication is present
Distracted pedestrians - talking on cell phones while crossing

Pedestrians standing in the street or parking lane waiting to cross instead of
behind the curb or on the corner

oo~
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7.

8.
9

10.
11.
12.

13.
14.
15.

Pedestrians standing in the path (or too close to the corner) when large vehicles
are turning

Pedestrians crossing outside of the crosswalk midblock or away from intersection
Pedestrians walking between cars queued at intersections

Pedestrians walking in the street NOT facing traffic

Diagonal pedestrian crossings

Pedestrians getting off the bus and then crossing in front of the bus before it
leaves the stop

Drunk pedestrians

Segways on sidewalk

Disabled pedestrians; motorized scooters; and associated behaviors

Bicycle Behaviors:

Riding on sidewalk

Riding from sidewalk and entering intersection crosswalk at higher speed than
pedestrians

Weaving between queued vehicles

Riding in the blind spot (right side or rear left side) of heavy vehicles or buses
Diagonal crossings between vehicles

Difficultly navigating brick pavers

Bicyclists weaving from door zone of parking lane into traffic lane

Riding two or more abreast instead of single file and impeding the flow of traffic
Rolling through stop signs and stop lights

Riding the wrong way on a one way street

Riding facing traffic instead of riding with the flow of traffic

Under 16 with no helmet

Extra passenger riding on handlebars

No reflective equipment in bad weather

A highlight of some key observations is summarized below. The most commonly
observed risky behaviors included drivers blocking the intersection and encroaching into
the crosswalk; distracted pedestrians, pedestrians waiting in the street to cross,
crossing diagonally and crossing outside of the crosswalk; and bicyclists riding on the
sidewalk, entering intersections at high speeds, and rolling through stop signs and
signals.

City Dock Area

The City Dock is brimming with pedestrian activity, with residents, tourists and
workers walking throughout the area. In many cases, pedestrians were observed
taking the most direct route to their destinations, regardless of the presence or
absence of a designated crossing. A significant number of pedestrians did not
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use marked crosswalks. A few pedestrians were observed crossing the
intersection diagonally.

o Memorial Circle was often blocked by vehicles queued from downstream
intersections along Main Street and Randall Street during the peak periods on
weekdays and Saturday. Westbound traffic along Main Street was observed to
back up into Memorial Circle on several occasions. Northbound traffic along
Randall Street was observed to back up into Memorial Circle on several

occasions.

o A few jaywalkers were observed. Some of these jaywalked to the center of
Memorial Circle.

J Pedestrians were observed walking between cars queued at Randall Street and
City Dock, as well as Memorial Circle.

J People backing out of parking spaces within Memorial Circle blocked traffic.
Crossing guards stopped traffic for them.

J Many vehicles were observed not to yield to circulating traffic in Memorial Circle.

o A “multiple threat” conflict was observed on Compromise Street at the crosswalk

approaching Memorial Circle. Drivers approaching in one lane sometimes yield
to pedestrians at a location that impedes sight distance between pedestrians and
drivers in the other lane.

J Youths crossed the circulating roadways of Memorial Circle on skateboards and
used the center island or the roundabout as a skateboard ramp. Skateboards
were also seen on sidewalks.

J Some vehicles failed to yield right-of-way to pedestrians and bicycles in
crosswalks at the intersections adjacent to City Dock.

J Pedestrians were also observed crossing from Market Place to the City Dock
across Randall Street, circumventing bollards and chains intended to prevent
this activity.

J Pedestrians were observed walking in the street along Randall Street and Main
Street NOT facing traffic.

J Left-turning vehicles exiting Dock Street at Randall Street were observed to

have limited sight distance and accept less than adequate gaps, occasionally
causing motorists on Randall Street to brake suddenly.

J Motorized scooters were observed on all streets in the City Dock area, some
without helmets.
J A crossing guard is present for the crosswalk on the west leg of Main Street at

Green Street to assist in the dismissal of schoolchildren from Annapolis
Elementary School on Green Street. During this time, traffic backs up around
Memorial Circle and its approach legs when the guard stops traffic. Parents in
parked cars were observed waiting to pick up schoolchildren in the parking areas
around the Circle.
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Other

Pedestrians crossed to the curb island east of the intersection of Green Street
and Main Street to take refuge and waited for a break in traffic to cross to the
other side.

A few pedestrians were observed crossing while talking on cell phones.
Pedestrians were observed waiting in the street or parking lane instead of behind
the curb or on the corner along Main Street.

Vehicles fully and partially encroached into the crosswalk.

A few Segways were observed on the sidewalks.

Due to the cool weather during the data collection period, relatively few bicyclists
were observed. However, more than one bicyclist was observed riding on the
sidewalks along Main Street, and several bicyclists were observed riding
counterflow in the vehicle travel lane on Main Street. Cyclists were also
observed riding counterflow within Memorial Circle traffic circle to make the left
turn onto Randall Street.

Intersections:

Duke of Gloucester Street at Green Street: Eastbound traffic backs up due to
school drop off between 7:30 and 7:45 AM.

Randall Street at Prince George Street: Limited sight distance was noted for right
turns onto Randall Street from northwest-bound Prince George Street.

Duke of Gloucester Street at Conduit Street: Limited sight distance was noted for
right turns onto Conduit Street from Duke of Gloucester.

College Avenue at King George Street: Limited sight distance was noted for the
right turn on red for the southwest-bound turn from College Avenue to King
George Street.

College Avenue at Church Circle: Trucks going northbound on College Avenue
from Church Circle made wide turns, and sometimes encroached on the double
yellow centerline.

Main Street: Pedestrians were observed crossing midblock throughout the length
of Main Street.

West Street at Church Circle: Drivers turning right on red from West Street to
Church Circle encroached into the crosswalk and were distracted from yielding to
pedestrians while looking for a gap in the Church Circle traffic. A near-miss
pedestrian collision was observed due to this phenomenon.

State Circle at Maryland Avenue: Sight distance between pedestrians and motor
vehicles at the crosswalk across State Circle near Maryland Avenue is limited by
parked cars.

All Intersections: Bicyclists were observed weaving from the ‘door zone’ of the
parking lane into traffic lane.

All Intersections: Bicyclists were observed rolling through stop signs and traffic
lights.
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Figure 13 illustrates the frequency of the above noted risky behaviors across all study
intersections. Detailed field observation checklists are included in Appendix F.

Figure 13. Frequency vs. Risky Behaviors
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4.4

Crash Analysis

The crash analysis is based on data provided by the City of Annapolis and the Maryland
State Highway Administration’s Office of Traffic and Safety, Traffic Safety Analysis
Division. It spans the time period from January 1, 2007 to December 31, 2009. The
crash data was reviewed to identify dominant trends of crashes and the probable
causes thereof and correlate those findings with existing intersection geometrics as well
as physical road and operational characteristics. Notable findings include:

There were a total of fifty-one police-reported crashes at all of the subject
intersections over the three-year period.

Thirty-five of those crashes (69%) were property-damage only, the other sixteen
(31%) were injury. No fatalities were reported

The predominant crash type was rear-end, which occurred seventeen times.
Only five pedestrian crashes were reported. Other crash types included eight
side swipes, seven angles, three fixed objects, one left-turn, six parked vehicles,
and four unknown

The number of crashes is decreasing — twenty-three in 2007, fifteen in 2008, and
thirteen in 2009

Crashes occurred most frequently in the midday (noon to 6 PM) — twenty-four,
followed by the morning (6 AM to noon) — ten, followed by the evening (6 PM to
midnight) — ten, followed by the nighttime (12 PM to 6 AM) — eight

The reported probable causes were: failure to give full attention (twenty-three),
failure to obey signal/ yield sign (two), fell asleep (one), followed too closely
(one), improper passing (one), improper turn (one), too fast for conditions (one),
influence of drugs (one), wrong way (one), and other (nineteen)

Nine intersections reported zero crashes: Calvert Street at Rowe Blvd, College
Ave at Prince George St, Church Circle at College Ave, Church Circle at Duke of
Gloucester ,Church Circle at South Street, Prince George at East Street,
Memorial Circle: Main St/Randall St/Compromise St, Randall St at Prince George
St, Cathedral St at Conduit Street

The crash data is illustrated graphically in Figure 14. Detailed crash reports are
included in Appendix G.
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Figure 14. Crash Data Summary
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Figure 14 (Continued). Crash Data Summary

Total Number of Crashes (2007-2009)
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Bicycle, Automotive and Pedestrian Safety Evaluation

5.0 PARKING ANALYSIS

A comprehensive assessment of existing off-street parking supply, utilization, access,
informational signing, management as well as on-street parking regulations was
performed in order to further understand parking supply and demand in the study area.
A field survey of off-street parking facilities was performed to verify the number of
spaces, weekday and weekend utilization, access points, wayfinding signing, parking
rates, and priority parking provisions (bicycle, carpools, vanpools, car shares, etc.)

5.1  Parking Facilities

Within the study area there are 10 public off-street parking facilities providing 2,969
parking spaces.  Of the 10 facilities, all are operated by the City, with the exception of
the Whitmore Garage (County-operated), Green Street lot (operated by the Board of
Education) and Bladen Street Garage (State-operated). This excludes satellite parking
lots including the Navy Stadium (5,000 spaces), Knighton Garage (300 spaces), West
Garrett Garage (288 spaces), and Park Place Garage (800 spaces) — an additional
6,388 parking spaces. Parking is also available on-street, at metered parking spaces
and along residential streets, for limited durations without a parking permit.

The existing off-street parking facilities are illustrated in Figure 15.

5.2 Curbside Management

Existing on-street parking spaces and regulations were also inventoried for every block
within the study area. The purpose of the inventory was to document the existing
curbside usage, parking regulations, and parking configurations for all roadways.
Curbside needs vary based on trip purpose, duration of stay, cost of time, and feasibility
to switch to other modes (e.g., someone coming to the downtown area to buy a piece of
furniture or other large item would not be able to return home using public transit). A
careful review of existing curbside regulations (e.g. permit, loading zones, meter limits,
etc.) was documented to identify any possible way to improve the management of
curbside space.

Of the approximate 100 block faces within the study area, only 12 along Main Street,
Market Space, West Street, Maryland Avenue and Calvert Street provide metered
parking. The remainder are residential, special permit or fully restricted parking. This is
a relatively low percentage of total on-street parking that is fully open to the public and
may be well below what a typical visitor traveling into the downtown City Dock area
might expect.

At a cursory review, truck lo